CHAPTER IV
GENE EFFECTS AND INTERACTIONS
As far as the inherited characters are concerned, an individual
animal is to be regarded as the end result of the action of the
genes it has received from its parents ; to its offspring it passes
on a half-sample of its genes. Likewise a population of animals,
such as a breed, can be considered as a population of very
great numbers of genes. But any one character is not neces-
sarily or inevitably attributable to one particular gene, nor
does one gene of necessity affect only one character. The
same character may be due to different genes; for example,
while the black fleece colour found in breeds of white sheep
is usually due simply to a recessive gene, there is also a dominant
gene which gives rise to black.
For a black individual to appear in a normally white breed
a change must have occurred at some time in the original
heterozygote, in the gene which governs the white fleece colour.
When a gene changes, it is said to mutate and the resulting
character is known as a mutant. If the mutant character
is recessive to its normal allelomorph, then it may remain
unexpressed until such time as two germ cells, each bearing
the mutant gene, meet at fertilisation. If the mutation has a
dominant effect, then it is expressed immediately in the off-
spring of the individual in which it has occurred. It can only
be expressed, however, provided that the gene complex appro-
priate to its expression also exists. For instance, black fleece
colour in sheep clearly depends not only on the particular
gene for black but also on the jfcm, i.e. the presence of skin,
fibre follicles, etc.; similarly, a gene affecting eye colour can
only be expressed provided there are no effects of a gene or
genes causing eyelessness.
The most easily recognised mutations are those which
have gross effects; many, in domestic animals, have been
disadvantageous abnormalities and many of these are recessive.
Fortkese reasons it is oftenimplied, wrongly, that gene mutations
< tnust be regarded as hindrances to the stockbreeders' efforts in
selecting for improved stock. .Where they have gross effects,